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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 

1 .3 12. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

2. Authorization for this examiner's amendment was given in a telephone interview with 
Mark Haynes on 12/14/05. 

3. The application has been amended as follows: 
Claim 1. A signal interface, comprising: 

a set of signal lines having N+l signal lines, where N is an integer; 
N+l receivers coupled to respective signal lines in the set of signal lines establishing a set 
of N+l signal paths with the set of signal lines; 
an N line bus; 

a line maintenance circuit; and 

a switch in the N+l signal paths, and control logic for the switch, which selectively 
routes N signal paths in the set to the N line bus and signal path (n) in the set to the line 
maintenance circuit, where (n) is changed according to a pattern to selectively maintain signal 
paths in the set of N+l signal paths while enabling data flow on N signal paths in the set to the 
N line bus; wherein for a change of (n) by switching a first particular signal path from routing to 
the line maintenance circuit to routing to a line in the N line bus, and a second particular signal 
path from routing to the line in the N line bus to the line maintenance circuit, the control logic 
controls the switch so that reception of data from the line in the N line bus is uninterrupte d; and 
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wherein the receivers are responsive to respective receive clock signals produced by 

adjustable clock generators, and said line maintenance circuit sets the adjustable clock generators 
in response to a calibration data pattern on the signal path coupled to the line maintenance 
circuit. 

Claim 4. (Cancelled). 
Claim 5. (Cancelled). 
Claim 6. A signal interface, comprising: 

a set of signal lines having N+l signal lines, where N is an integer; 
N+l receivers coupled to respective signal lines in the set of signal lines establishing a set 
of N+l signal paths with the set of signal lines; 
anN line bus; 

a line maintenance circuit; and 

a switch in the N+l signal paths, and control logic for the switch, which selectively 
routes N signal paths in the set to the N line bus and signal path (n) in the set to the line 
maintenance circuit, where (n) is changed according to a pattern to selectively maintain signal 
paths in the set of N+l signal paths while enabling data flow on N signal paths in the set to the 
N line bus ,wherein for a change of (n) by switching a first particular signal path from routing to 
the line maintenance circuit to routing to a line in the N line bus, and a second particular signal 
path from routing to the line in the N line bus to the line maintenance circuit, the control logic 
controls the switch so that during a settling interval, the first and second particular signal paths 
both carry data from the line in the N line bus, and then after the settling interval the second 
particular signal path is coupled to the line maintenance circuit ; and 
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wherein the receivers are responsive to respective receive clock signals produced by 

adjustable clock generators, and said line maintenance circuit sets the adjustable clock generators 
in response to a calibration data pattern on the signal path coupled to the line maintenance 
circuit. 

Claim 9. The signal interface of claim 1, further including logic to power down the N+l 
receivers while continuing to selectively maintain signal paths in the set of signal paths. 
Claim 13. A signal interface, comprising: 
an N line bus; 

a set of signal lines having N+l signal lines, where N is an integer; 
N+l transmitters coupled to respective signal lines in the set of signal lines establishing a 
set of N+l signal paths with the set of signal lines; 
a line maintenance circuit; and 

a switch in the N+l signal paths, and control logic for the switch, which selectively 
routes N signal paths in the set from the N line bus to N signal lines in the set of signal lines, and 
routes signal path (n) in the set from the line maintenance circuit to signal line (n) in the set of 
signal lines, where (n) is changed according to a pattern to selectively perform maintenance on 
signal paths in the set of N+l signal paths while enabling data flow on N signal paths in the set 
from the N line bus; wherein for a change of (n) by switching a first particular signal path from 
routing to the line maintenance circuit to routing to a line in the N line bus, and a second 
particular signal path from routing to the line in the N line bus to the line maintenance circuit, the 
control logic controls the switch so that transmission of data from the line in the N line bus is 
uninterrupte d; wherein receivers coupled to the signal lines are responsive to respective receive 
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clock signals produced by corresponding adjustable clock generators, and a line maintenance 
circuit coupled with the receivers sets the adjustable clock generators in response to a calibration 
data pattern on the signal path coupled to the line maintenance circuit coupled with the receivers . 

Claim 18. A signal interface, comprising: 

an N line bus; 

a set of signal lines having N+l signal lines, where N is an integer; 
N+l transmitters coupled to respective signal lines in the set of signal lines establishing a 
set of N+l signal paths with the set of signal lines; 
a line maintenance circuit; and 

a switch in the N+l signal paths, and control logic for the switch, which selectively 
routes N signal paths in the set from the N line bus to N signal lines in the set of signal lines, and 
routes signal path (n) in the set from the line maintenance circuit to signal line (n) in the set of 
signal lines, where (n) is changed according to a pattern to selectively perform maintenance on 
signal paths in the set of N+l signal paths while enabling data flow on N signal paths in the set 
from the N line bus for a change of (n) by switching a first particular signal path from routing 
from the line maintenance circuit to routing to a line in the N line bus, and a second particular 
signal path from routing to the line in the N line bus from the line maintenance circuit, the 
control logic controls the switch so that during a settling interval, the first and second particular 
signal paths both carry data to the line in the N line bus, and then after the settling interval the 
second particular signal path is coupled to the line maintenance circuit ; and 

wherein receivers coupled to the signal lines are responsive to respective receive clock 

signals produced by corresponding adjustable clock generators, and a line maintenance circuit 
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coupled with the receivers sets the adjustable clock generators in response to a calibration data 
pattern on the signal path coupled to the line maintenance circuit coupled with the receivers. 

Claim 21. The signal interface of claim 13, further including logic to power down the 
N+l transmitters while continuing to selectively perform maintenance on signal paths in the set 
ofN+1 signal paths. 

Claim 25. A communication system for inter-chip signals, comprising: 

a first integrated circuit, a second integrated circuit, and a set of N+l communications 
lines between the first and second integrated circuits; 

the first integrated circuit comprising 

a first N line bus, where N is an integer; 

a set of transmitter signal lines having N+l transmitter signal lines coupled to 
respective communications lines in the set of N+l communications lines; 

N+l transmitters coupled to respective transmitter signal lines in the set of 
transmitter signal lines establishing a set of N+l transmitter signal paths with the set of 
transmitter signal lines; 

a calibration signal source; and 

a switch in the N+l transmitter signal paths, and first control logic which 
selectively routes N transmitter signal paths in the set from the first N line bus to N transmitter 
signal lines in the set of signal lines, and routes transmitter signal path (n) in the set from the 
calibration signal source to one transmitter signal line in the set of transmitter signal lines, where 
(n) is changed according to a pattern to selectively supply calibration signals on communication 
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lines in the set of N+l communication lines while enabling data flow on N communication lines 
in the set from the first N line bus; and 

the second integrated circuit comprising 

a set of receiver signal lines having N+l receiver signal lines coupled to 
respective communications lines in the set of N+l communications lines; 

N+l receivers coupled to respective receiver signal lines in the set of receiver 
signal lines establishing a set of N+l receiver signal paths with the set of receiver signal lines; 

a second N line bus; 

a calibration circuit; and 

a switch in the N+l receiver signal paths, and second control logic, which 
selectively routes N receiver signal paths in the set to the second N line bus and receiver signal 
path (n) in the set to the calibration circuit, where (n) is changed according to the pattern to 
selectively calibrate receiver signal paths in the set of N+l receiver signal paths while enabling 
data flow on N receiver signal paths in the set to the second N line bus ; and 

wherein the receivers are responsive to respective receive clock signals produced by 

adjustable clock generators, and said line maintenance circuit sets the adjustable clock generators 
in response to a calibration data pattern on the signal path coupled to the calibration circuit; and 

control logic on at least one of the first and second integrated circuits; wherein for a 
change of (n) by switching a first particular signal path from routing between the calibration 
signal source and the calibration circuit to routing to between lines in the first and second N line 
buses, and a second particular signal path from routing between lines in the first and second N 
line buses to routing between the calibration signal source and the calibration circuit, the control 
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logic controls the switch so that transmission of data from between the lines in the first and 

second N line buses is uninterrupted. 

Claim 30. A communication system for inter-chip signals, comprising: 

a first integrated circuit, a second integrated circuit, and a set of N+l communications 

lines between the first and second integrated circuits; 
the first integrated circuit comprising: 

a first N line bus, where N is an integer; 

a set of transmitter signal lines having N+l transmitter signal lines coupled to 
respective communications lines in the set of N+l communications lines; 

N+l transmitters coupled to respective transmitter signal lines in the set of 
transmitter signal lines establishing a set of N+l transmitter signal paths with the set of 
transmitter signal lines; 

a calibration signal source; and 

a switch in the N+l transmitter signal paths, and first control logic which 
selectively routes N transmitter signal paths in the set from the first N line bus to N transmitter 
signal lines in the set of signal lines, and routes transmitter signal path (n) in the set from the 
calibration signal source to one transmitter signal line in the set of transmitter signal lines, where 
(n) is changed according to a pattern to selectively supply calibration signals on communication 
lines in the set of N+l communication lines while enabling data flow on N communication lines 
in the set from the first N line bus; and 

the second integrated circuit comprising: 
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a set of receiver signal lines having N+l receiver signal lines coupled to 
respective communications lines in the set of N+l communications lines; 

N+l receivers coupled to respective receiver signal lines in the set of receiver 
signal lines establishing a set of N+l receiver signal paths with the set of receiver signal lines; 

a second N line bus; 

a calibration circuit; and 

a switch in the N+l receiver signal paths, and second control logic, which 
selectively routes N receiver signal paths in the set to the second N line bus and receiver signal 
path (n) in the set to the calibration circuit, where (n) is changed according to the pattern to 
selectively calibrate receiver signal paths in the set of N+l receiver signal paths while enabling 
data flow on N receiver signal paths in the set to the second N line bus ; and 

wherein the receivers are responsive to respective receive clock signals produced by 

adjustable clock generators, and said line maintenance circuit sets the adjustable clock generators 
in response to a calibration data pattern on the signal path coupled to the calibration circuit; and 

wherein for a change of (n) by switching a first particular transmitter signal path from 
routing from the calibration signal source to routing from a line in the first N line bus, and a 
second particular transmitter signal path from routing from the line in the first N line bus to 
routing from the calibration signal source, the first control logic controls the switch in the N+l 
transmitter signal paths so that during a settling interval, the first and second particular 
transmitter signal paths both carry data from the line in the first N line bus, and then after the 
settling interval the second particular signal path is routed from the calibration signal source. 
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Claim 31. The communication system of claim 25 wherein for a change of (n) by 
switching a first particular receiver signal path from routing to the calibration circuit to routing to 
a line in the second N line bus, and a second particular receiver signal path from routing to the 
line in the second N line bus to the calibration circuit, the second control logic controls the 
switch in the N+l receiver signal paths so that during a settling interval, the first and second 
particular receiver signal paths both carry data for the line in the second N line bus, and then 
after the settling interval the second particular receiver signal path is coupled to the calibration 
circuit. 

Claim 37. A method for managing a high speed communication interface for a parallel 
bus having N bus lines, where N is an integer, comprising: 
establishing N+l communication lines; 

performing a maintenance operation on communication line (n) of the N+l 
communications lines and enabling paths from the N bus lines on N of the N+l communications 
lines , wherein receivers on the N+l communications lines are responsive to respective receive 
clock signals produced by adjustable clock generators, and said maintenance operation sets the 
adjustable clock generators in response to a calibration data pattern transmitted on the 
communication line (n) \ 

after performing the maintenance operation on communication line (n) of the N+l 
communications lines, changing (n) and performing a maintenance operation a next 
communication line of the N+l communication lines ; and for a changing (n) to switch a first 
particular communication line from subject of the maintenance operation to communicating from 
a line on the N line bus, and a second particular communication line from communicating from 
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the line on the N line bus to subject of the maintenance operation, routing the first and second 
particular communication lines so that both carry data from the line in the N line bus during a 
settling interval and then after the settling interval performing the maintenance operation on the 
second particular communication line . 

Claim 41. (Cancelled). 

Claim 47. A signal interface, comprising: 

a set of signal lines; 

a set of receivers coupled to respective signal lines in the set of signal lines; 
a bus comprising a set of bus lines; 
a line maintenance circuit; and 

a switch coupled to the set of receivers, to the bus and to the line maintenance circuit, and 
control logic for the switch, which selectively routes signals in parallel from receivers in the set 
of receivers to bus lines in the set of bus lines and to the line maintenance circuit, where the 
receiver in the set of receivers routed to the line maintenance circuit is changed according to a 
pattern to selectively maintain signal paths over said set of signal lines without interrupting data 
flow from the set of receivers from the set of signal lines ; and 

wherein the receivers are responsive to respective receive clock signals produced by 

adjustable clock generators, and said line maintenance circuit sets the adjustable clock generators 
in response to a calibration data pattern on the signal path coupled to the calibration circuit . 

Claim 48. A transmission circuit on an integrated circuit, comprising: 

a line maintenance circuit to output a line maintenance signal; 
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a set of transmitters coupled to receive a first set of signals and the line maintenance 
signal, and to output a second set of signals, wherein the second set of signals includes the first 
set of signals and the maintenance signal; and 

a switch coupled to the set of transmitters and a control logic for the switch, to selectively 
route the first set of signals and the line maintenance signal in parallel to the set of transmitters, 
where the transmitter in the set of transmitters routed to the line maintenance circuit is changed 
according to a pattern to selectively maintain the second set of signals from the set of 
transmitters and to permit the maintenance signal to be used as a calibration signal, the 
transmitter in the set of transmitters routed to the line maintenance circuit is changed without 
interruption of transmission of the first set of signals , wherein receivers adapted to receive the 
second set of signals are responsive to respective receive clock signals produced by 
corresponding adjustable clock generators, and a line maintenance circuit coupled with the 
receivers sets the adjustable clock generators in response to a calibration data pattern in the 
maintenance signal . 

Claim 49. A receiver circuit on an integrated circuit, comprising: 

means for receiving a first set of signals and a line maintenance signal, and to output a 
second set of signals; 

means for calibrating the means for receiving without interrupting the outputting of the 
second set of signals, the means for calibrating coupled to receive the line maintenance signal; 

means for routing the first set of signals and the line maintenance signal in parallel from 
the means for receiving, wherein the routing changes according to a pattern to selectively 
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maintain the second set of signals and to permit the maintenance signal to be used as a 
maintenance signal for maintaining different portions of the means for receiving ; and 

wherein the maintenance signal comprises a calibration data pattern, and the means for 

receiving includes receivers that are responsive to respective receive clock signals produced by 
adjustable clock generators, and said means for calibrating sets the adjustable clock generators in 
response to the calibration data pattern . 

Claim 50. A signal interface, comprising: 

a set of signal lines having N+l signal lines, where N is an integer; 

N+l receivers coupled to respective signal lines in the set of signal lines establishing a set 
of N+l signal paths with the set of signal lines; 

an N line bus; 

a line maintenance circuit; and 

a switch in the N+l signal paths, and control logic for the switch, which selectively 
routes N signal paths in the set to the N line bus and signal path (n) in the set to the line 
maintenance circuit, where (n) is changed according to a pattern to selectively maintain signal 
paths in the set of N+l signal paths while enabling data flow on N signal paths in the set to the N 
line bus; wherein the line maintenance circuit performs calibration of the receiver coupled to 
signal path (n) routed to the line maintenance circuit, independent of the data flow on the N line 
bus ; and 

wherein the receivers are responsive to respective receive clock signals produced by 

adjustable clock generators, and said line maintenance circuit sets the adjustable clock generators 
in response to a calibration data pattern on the signal path coupled to the calibration circuit . 
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Claim 51. A signal interface, comprising: 
an N line bus; 

a set of signal lines having N+l signal lines, where N is an integer; 
N+l transmitters coupled to respective signal lines in the set of signal lines establishing a 
set of N+l signal paths with the set of signal lines; 
a line maintenance circuit; and 

a switch in the N+l signal paths, and control logic for the switch, which selectively 
routes N signal paths in the set from the N line bus to N signal lines in the set of signal lines, and 
routes signal path (n) in the set from the line maintenance circuit to signal line (n) in the set of 
signal lines, where (n) is changed according to a pattern to selectively perform maintenance on 
signal paths in the set of N+l signal paths while enabling data flow on N signal paths in the set 
from the N line bus, independent of the data flow on the N line bus ; wherein receivers coupled to 
the signal lines are responsive to respective receive clock signals produced by corresponding 
adjustable clock generators, and a line maintenance circuit coupled with the receivers sets the 
adjustable clock generators in response to a calibration data pattern on the signal path coupled to 
the line maintenance circuit coupled with the receivers . 

Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian D. Nguyen whose telephone number is (571) 272-3084. 
The examiner can normally be reached on 7:30-6:00 Monday-Thursday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chau Nguyen can be reached on (571) 272-3 126. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system^ontact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




BRIAN NGUYEN 
PRIMARY EXAMINER 



